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3. Yo diseermadie ¢ifforense wis found Yetwesn defore-tlene

remliting fron pemetration of retstisy snd non-resntisg arwer

2, Altoraate Jight sas dark ¢fching vings around dhe yessiration
are revealed My an Nerdoffer eteh os armor plote nectiemed perpeme
dioular 30 W direstion of fmpaed, *hese ringe Tosalt from any ove
or the ssmbiastion of She twe felloviag sffwcisi

8, Nevere latersl sepression of the recregution
* jasds ixn the mebel,

VY 28

b, Upward oF Sowvamerd bdemding of the nante se Shald
She emmined owrfane tuts trezeveranly Shrough
e bHunde in $he vieinity of & Yullat bole,

3. I¥rem the eviisace pressanted in Shie revort, 1t wouid & ypexpy
Shat She fermaiiom of “white laywr® &s relrted 8o furees, or Mgh
rates of defermation] vhc oas ststic renrir:ticn L8 ehaPnet-rived
YW She abeapes of the "white lager®, indlonving thed thepe 48 »
1initing velosity belov widoh She ®ulfte loyer” 1s not fevwed,
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Jre, fetallurgled
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Previons mstallepy -phid atady (5,4, 710/197) of pemesrstios of
shin hosesenecus xPeor by calibar .0 srmor-pfereiny Wmllete bas
revealed severe dletortion a s vielrity of the renetrations, to

lange srppesdienler S0 Whs dircsdlca of bullat peasiration, She
A eotertice ravealed By Oderheffer®e® mecroetohing Pongont shovs 1%~
solf 1 She form of \hin esscextris rFings shout the Bulliet hele,
fheee pingy gradually wmergs 1880 the sorexl Londed strusture of the
mtel svep frem the vielaity of the pemetratisn, iin plasys pa®nliel
% the @Srection of Wllet Sayast, She dicteriion acasiste of Ve R
bonding dowawverd of the flow lines, n\u&tu. to morye fnte the
ooobour of She pemeiration, -
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. Ia the viefality of the penetralions are found romndosly distri-
Suted “whits lagere”, whieh are Belleves 30 be mrtennite formel
y Righly lecalived Mraling and ru:$2 eovling of oo nelnl ia
regions whrzre wewire sliy 2ad faultlcyg of the wrwor -!au hrs 8O-
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Pas® FRUCRINHE AND MATRIALS

C AmwoR PLATE
Penotrations vers obtained in twe 1/2% ghiek homegsascus armer '
plates eut from a 36°x36" plute of the folloving cheminal sanlyeist
[ a3 . £ L3 } k% 4 L. ] Y

8. v3 73 013 011 347 147 82 07

The $vo0 plstss hrd s follewing rrora-tinat

Flate bo.  Bripel) Mordwss  Ballietde Mutt-fbfeec,  Iredectile
“n ’3 | ’ :‘:’m ' c‘l. 030 '\.‘;:o
620-2 366 266 + o Oaly J3MALT

TraY FROGCHIGE

Flute Ko, 8331 wus h:1lietically trated &t “atrPtown Arsenmsl using
rreloaded aalfider .30 AP, asmuaition at normal $:yac0t, effer vhich o
sectifen v:e cut from (e plate and penatretions m:de in the section dy
rushing ealider .30 A0, eeres into the vlnte unier the head ef =
Sensile maghine, as 11lustrated in the folloving dingramt

l

2 CAL. .30 RR CorE
l v 1

R LSO ey

i

e et 9= 14 L — —————————— e Ao |+ S A

The deformation arcun! fhe gtatic lly rroduced venetr:tione woe
sompared to that around {mpaet penelr-tions,
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. The followlng pea-trutins m.de 1r rlate .7} vefe rochioned
oitbder 1 plunse transverse 80 the orior vl-tr or rurallel so the
surfoces of the plage!

Fesctrztion Veleeity KeShod of Gonth ef Flane
Bmdet  INsc  Ouslalscemctrsien enstraifon fatiloned
iret froa Parsllel
85332 2500 Namn® Jarrel Sonplete te surface
85312100 210C . " JeTon Tranaveree
55312150 2150 " " Lo Yran-voray
Sttieslly mnler
" 31-5T1 Stetle tensile nushive 98k Teanaverge
8531512 Stvtte L o R | Traansverce
Yarallel
5131-8L Statie 4 ¢ Covnlete to rurf~ce

Flute Wo, 6202 vcs w20t to Framkford sircens] te edSain Dene~
Srztioms with rotating and non-potating calidver .30 4,7, cores g0 ¢
obesrve the d17feremces, LI any, im the Jeformntions produced, YThe
rot:ting eores were copyer yl-ted %o take the rifiing vhile the non-
Protsting cores were wunplated,

The follewing pemetrations in plute iio, G20-7, profuced by Tiring
ealider .30 4.F, Bullet sores at the plate, wira studied in this in-

vestig«tisnt
Pepthot Jlane
Yepotr:rtion ¥o, Yelooity Nesron  ‘enetratiog S gtioned
LA, e, LAk,

L 1/29/52 A 23&"5 Swooth Yers Commlate JParallel to surfcnce
5 1/30/42 A 2113 #257 kemington  L3ITL Sxrallel to surfuee
11 2/2%6/h2 A 1876 Smaoth Tore o357 Yrunaveraa
1% 2/26/k2 D 2386 <257 hemiagton tomplete  Farallel to ruriaes
In conornl.'lhrea rlanggectlone vers eyarined in $he onne of
penetretions studind en planes varsllel $o th~ rinte eurfasea; one
within 0,020" of the ixpacted rurface of thr »lrxt-  one within O 00

of the bBreh facs of the plate, and are syvvroxinmately in the saiddle of
the croesegection of the niste,

* Springfield action rifle with hrrvy cylinidriaon) b rrel fired from
a Vablock rend,
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T™he penetratiens v-re first exazined st high mrgniffication cteh-d
vith sital $c obssrve She existonce and distribution of “white layer”,
sfler vhich they vers etehed vith Oderhoffer’s mncroscepte reagent
D ::1:"“1 the fofernction of the metal fn e vicinity of the bullss
e N

R2ULPS ARD DISCUSSION

Yzazination of irsnsverse sections of penetrations made dy Jacketed

ealiber .30 AP, Bullets and stripped euliber .30 AP, coras shews

the «ffzct of the Jacksd on the ridge Wuils up on the face of the plste
during penetration, Tisure 1B shews s cross-ssaticrn of 3 peastrntion
exused Wy & c.liber .30 AP, cere fired from n sacothedore gun, %he
'‘metel u8 Shn fige of the plate has niled un sreund the dallet siril-r
So She ridge uilS up 2roumd a Frinell b1l fepression in soft netnl,
Figares 14 ant 1C shov She weve form:Mon st the surface of the plate
ssused by the slight penetration of the Jacket mstal {ate the plete.
Ia very soft armer plate, the jJacks$ vi11 pemetrete to a eonsider=bly
dapth, '

- Vigures 13 and 1P are trensverse sections of stratie pemetr-tione
caured by pushing oalider 30 4.7, ocoree Ints the rlate wmier the hend
of a temeile sachine, The Zefermation of the banding is similsr to
that preduced by dyasmic ispect vwith hoth rofnuting nni nop-rotsting
ullete, ' ' ’

Re "uites lsper® wns ob=erved 4a the trensvarse sec$irng of the
static penstrations essmined, Figure 72, & view 0f the bottom of
pesstration $331-5%1, shows enly rreasunssd displeceseat of the b nding
near the pemetratien. On the oth-r hand, consideradle "whita laynr®
vag observed in dynamie vemetrations of doth rotating sni nom=-pot~ting
bullets, (see Figure 2C, aital etch, of thr traneveree gection 6 the
betton of pemetration 5331-2100,) ZThe formatien of “white layer’ raenn
s do, therefore, a fusetion of th: rate of deform-tioa,

Viewve of plamna parallel t¢ the surfzaca of the plate cont-iining
trplesl éofarmrtion produced by &ymamic fxzpret of calider .30 Bullnts
ie shown in Figure 3, venetr-tion Jo, £531-2, A, B erd C are rescrotively
sections cut nesr the top, midldle and Botton of the pemetrstion, Ihe
white material &t the edge of e bullet holm In Figure 3A eonsi:te of
pertions of the eopper Jacket lining the nenetration, Figure 3B shove
sonsideradle "white layer” branciiing off from the edze of tho nenetrotion
nt angles of roughly 48°, The dfsplacenent of the bdanding on alther
side of ths “"white layers”® =re evicence of ihe slir of She metnl! thnt
ccused tha extrexnsly loculired sentlaog Lt ¢ resulterd In "ulite layer®

-6-
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mans be comsidered “vidte layer® at the +dgs of thr 'mlled hnle ont

formation, Figure 3IC shows a arsek rediading from the dullet hole
et osatains several sections of "wnite lryer”,

Yiewve of plames parallel 8¢ the surfase of the plate eoataiming -
Syyieal dofermatfon prodused My static pemetration of exlidver .30 4,0,
oswes sré showa fa Mgare §, penrtraticn No, 8531-5L, A, D, sad C rguin
repreocal sections frem the top, siddle, and bhotten of the remetration,
Eoth yenstr:-Vions He, $331-2 and S331«3k ere couzlcte to abrus the
ssme degree, 1.0, the pore of the Bullet prejecting threugh th u:e: of
tke mlste to about the same-sxtent in eaeh renetrntion, The thim concsn-
triec pings ercund the ballet hole of the stztie venetration are very
sinilsr $0 those aroun? the dynamie reneotration,

The obvicus differsnce detveen dynawic enl static penetr-tiocon 1w
xgain She leck of "shile layer® in the st tic penetr-tion, Lme excusticon
was, bovever, found fn & czuc of t&e longitudinnl -ectica of the
botton layer of pemetration Ne, 8331-5L, ¥igurew 55 and B cre views at
Mgher sagnification ¢f the plase sention 0,019" shove the bdoek free of
the. plate azreund peastiratien Mo, 8931-8L, showing occurreace of wlmt%
sloag eracks radiating frem the dullst hole, Ths rrodsdle explaastion
of thls phenesensa follewve! Ag $hs esre vas ruthed through the nlste
unde? She hend of She tomsile mochime, the 10nd Duilt up S0 A miyimun
valus and remained relatively eonztent, then the ncint of the core
emerzed through the back of sthe plate, the vlate resigtance decvenced
sbruptly anl the eore seeclernted forwrrd @ie to tha resilience of the
plate vhich had Desn elastiexlly deflacted under th- mrplied forcel
at a speed ,real enough te camse formation of "vhite Lnyer®, Tols
Suhito liper® would meeess:rily be restrictad to the lust portion of
the plate penetrated; 1.0, She Bottom of the bullet hrle, vhere it vns

The “white layer® 1l1lustirated in ¥igure 58, photographed unier
edlique 1liwmin-tiom, shevs $he ch-rsetaristiec furroved and distortel

appearcaece of these laycrs,

senetrations preduced by both retoling rni rrn-rotating eorcs
ghow 1dentical form:tiom of “white layrr” cni cuncentrie pinge, suggesting
that rotatisn of the bulled eere hAsr napzligible influence unon the
poeharism of yenetration of arrer rl:-te, IThin ln ta be exuected olines
oolewlz8ione Bave shows SAxS the energy of rotrtion of a bullet in £lipghy
1s a very emall vnlue eompared to0 dhe -nerpy of tranclatios,

Piguras 68, B, C, sre respactlvely vic e of rertfons wopallel o
the platz curfsce threwgh the $op, s.1d7la, nrd hotern of reastr tewn
Ne, 1% (2/26/k2 D) 8a plate No, 670=2, produn-d Ty firing A eon-are

N

plated eniiber .30 AP, ecore from an culltnr o HY denlngton Pifle, v

-« ’.
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ritted vhitetlund around $he edgr of the tullet hnle in Flgure 60 e

o portiea of the eopper viating, Houwe ¢oprcr hns nimp filled uwr =
creck in S vieladtly of Sue pemetrztiom,

Mgure 6 111ustrotes & phonsnenoa $had h.s baen previowely
aotod ia v.2, depert Bo, J10/197; mamely, the hour-glass shape of
thes volume of metal Shet. is disterted furiang r corrlets pesetration,
igure GA, whick 1s a viev of & section 0,006" belov the Sop of the
slate shovs distertien 10 an sverage dictance of 0,13" suay from
the dull«$ hole, A section Q,208% below the impacted eurfucr, Figure 55,
shovs distortion te am ~virage dirtznece of dut 0,10* fros She bullet
hole, 4 section O NE2" belew the impected surfroe, Figure 6C, shows
distortion $0 en sv:rage diatence of 0,187 uuny fronm the bulled hole,
the metel in the uidile of the cress=scction of honoyeneous plate
und rgRez severe lat~rsl coxoreseion, but viry 1ittle upwsrd or dovp-
verd displacement, whilo tie metzl mesp tue estremiticy of the cross-
section &3 disvlaced wpverd ot $he imvscted curfoer a23 downwerd ot
fae Lask surfzoe of the plate to form the familier ‘ulgee around vene-
srations, 1§ e %he wpwvard snd dowvavard tending of the wetzllie d
fiders (correrntion vends) menr Sie plate surfrces thnd eve reeponsibie
for the hour-glaps s are $hat L8 revealed by netull :ra~hie weans,

Trinsverse seetions through eepregetion bande rorery, vhen
etched, an slternate light and derk otreeks, laverely ecurerseed
metal will n ve:sw $x-08ly the pame; #0 thut 8t Sv Liroexidle to de-
tarmire, hy netsllegruchie uesns nlone, 1f elthep covreseion or
.ending of the fibers iz slome réspeneiile for the llatortlien or
whethsp Shcey both are Pecyonaidle,

The hour-gleca votéemm of defornad metsl =acr: to de aasoclated .
vith the formation and Wesking off of fremnt and dack petals, e
shape of vieh (averiodly eoaforms % the oulline of the velnwe of
the defermed p=i2l,

Vieve of sedifons cud parsilel to the earfrne of the plste
throvgh a pemetrotien made W & nop-rotating c-liber (30 arver plercing
bullnt eor: nrv showm 4n Figure 7. The form tiem of "vhite lagar®
and ceform.ticm eonsl ting of eoneensric riny :rn fdentien) with
those rrotuced by & et of & Folnbing - viol v}rr ings cuPe, or
1lgures and 6. :

A yawed fnpach of n enliber 30 core xprduct 1/0% hecegunecuy
vlnte rroduced oA fntereoting deforustion prttovng wn reen da rigurs §,
whiah shevs layers pernllel te the nl-te surf aes through pencir-Aion
Bo, § (1/3'fum &), Yigare RA reveals n vlrae aration N,006° belew
the fmpected rurf.ee, 3he bullet ente od the plots Seow a Mrectlien
thed gorrasronds $o Sie 1o vr right hent peplon o tw vhobnoes iy

wle
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The defermution is mect severs in the wpjer loft of the photograck,
which ¢ She portion of the metal the8 the dullrt dirplaced upward

as 4% .nhred she plate at a2 engle. On & layar 5,223 belew the ton
wrfase of the rlute, see Fijure SB, the deforw:tion ie mest severe
in the 1wy Fight of the plbtomph. whiech eorrer;onils $¢ the verticn
of teo metal th:t 1s in eompressioa deneanth $he snruor :lercing core,
vhile the defermaiion §n 0o wpper left of the pholograph yepreseats
thr melel above Shs axis of the rrojectils vhieh ir deformed Wy 2 cOr-
biaction of covpression and tensien atronres,” This varistioa in the
distritution of the deforwed matel with thn depth of remetration
sucsends thue roversel of strdsses to vihich the hody cf the »rmor
pleralng core 1 eubjested am 1% nenetrates s ;lece of nruor of this
Shickness,

Yigure 30 shows 5 vlane scection 0,427" bhelowu the L:rmeted surfrce
and C,012" helow the bodtom of the bBullet hole. The deformsticn in
this region consizts of the demding of the remnnnte 2f tha Aeacdritic
azew, which hed previowsly deen (sformed and nlignnd by bot working,
1ato a eireul~z patlera rround $be center of imprek, .

. S
The thit concentrie rings of wltsrpste 1fght »n! drrek etching }
econatituense eoneiet of Righly deformz4 snd eo:rerned regPeg tion
- ¥ands thot are dlsplaced by She bullst during nenetrotion, These
same ban: s gre prerunt in thelr undisfurbad condition eswxy fromx the
penetpirtion, :nd {n Shis regloo conaled of yernllel light mad drrk
etching strecka oriented in the directior ef volliny of tae plete,

=
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Floure 1

Etched in Oberhiofferts Reagent Tranaverse Bectinns of Ponetvat ~ng Oriwinnl Mo or’ f§mjes e y:

No, S531-21C0 B, Static Penetration Ko, £511-CTi
Pullet - Cal, ,30 Core
Fushed into Plate under Head 0f Tenn'le ¥ncrine

A. Impact Penetration
Velocity = 210C Ft/sec.
Mtlat @ fal .U AP Firad frow Mann Barrel

woer

E2E4 B0 AN

o,
C. Impact Penetration ¥o. 8831-215%0 D. Static Penotration No, SS-u3T?
Velocity = 2150 ¥t/ssc. Pullat = Cnl, .30 Core
Millat -~ Cal. .0 AP Pired from Mann Barrel Piuahat inta Plate onder Head of Tenaile Nashiwe
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Pipirs 2

Statte Penntrations

2o

Etched in Nital Original Mammificzation X170

5
e B!
TN N
N

a

Penetratinn SS31-SL
Statlc Penetration. Seciion Parallal to and
0.2u6h" Below Froat Surfasze of Plate,

A, Ponetratisn SS31-STL B.
Static Penetratinn, Transverse Saection through
Bottnm of Bullet Hole.

Impact Penﬁtrat&ons

C. Penetration 5331-2100 D, Penetratinn 5331-2 -
Dyoomic Penstration = 2100 Ft/sec, Dynamit Penatration « 2500 Ft/nos,

Transverss Saction through Bottom of Bullet Hole, Sectinn Parallal to and 0. MH7!* Palaw ¥
Surfaca of Fluta
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Etched §n Oberhoffer's Reagent Origizel Masnification X5
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4. Section Parallel to and 0,017" Below Front Burface of Plate.
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Pigure U

Btched in Oberhoffer's Roagont Original Magnificatison XS

¢ % mnl‘ﬁ.’k

A. Seation Parsllel to and 0,028" Below Front Surface of Plate.

ripped off Prior to Penetration)

31481

¢ Penetratiog Under Hend of Tensile Hachine
.30 Core (Jacket St

Tolocity ~ Statt.
Billet ~ Cul,
Korzal FPonetration

Porotration Up, 83
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Tigure 5

Static Penetration

L o N AR AP N bt 2

.
Yo Bullet
1 { cOl‘Q
N
”

A o « " - - ‘

»

A, Orig, Mag, X100 Penetration S531-8L Hital Eteh 3

Static Penetration, Section Parallsl to and 0,019*%
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MAR DXPARDUNY
VATIRTOW ARTIOAL
VATIRTOWN, NASS. Desmider 19, 1541
Attention of:
Laboratory *
Hajor L. o, Vletcher
Yrankford srsenal
Philodelphia, Fenasylvania
Dear Hajor Fleteher: .
L
3

Ag o Yemilt of the coaference racently held at your
1aborztory with Lt. Matthews, Dr. leed, cnd your tecimieal staff
on the subjast ef pmatration of arzor, wa invitae ysur atteation
to thae followiag:

1. s

2. Meking n Pemetration Test on 1/2" Uhick Homogensous Armor
Plute No, 620-2 with Fonjuoketed iiullet - Cooperative

York delyesh Vatertewn Arnceal and Dr. Selth.

%e are wending %0 you By matl a samole of ‘hant treated MNi-
Op-Mo srvor plate, 5°x2-1/8"x1/2%, for making penstrations with a
nonjacketed, nanretating Wullet in order that we rry ntudy the
dsfermation in the vieimidy of the fwpaot with thin type of a pro-
Jeotile. 1t Ln muggested that penstrotions bo nnde nt such velecitiac
as t0 Qause Gomplets pmmetvation, that ls, with the nose of the
Wullet core Just projeating shrough the renr feae of the plate rad
aleo A zenatratlon in whigh the bullet cora han arwletely pkaved
througn the pluts.  The ohealonl saslyeis of tids ualarial Awm

— . P ¥ . S Ko
i/ R ..'3'3?.'5'5 016 012 Y.5/3.50 1L.WL.b6 W/

The srinall Rnrdacss of tha nmaule La 366 and the Ballistto
1imis of tuls plave La 2460 ¢/s, Uad. (30 <.,

“e

sor the Commnpding General:
Very truly youras,

(lemed) W Ly W&,
ajor, V. Cen\,
antivge Mrector of abore oy

Vyver b1 el Wy

PR ) ) -
ISR LN B R BVARET WY N e by i
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FRANKFORD ARZZNAL
Philadelphia, Pa. OEimly

. Faerassy 28, agh2

¥.4y 40,5/ 36T
Atms Ledoretery

Rejor 0. 4L, Cox,
Watertown irsenal,
Watwrtown, Mass.

Dear Major Cox:

: The arsor semple whigh you sent Decemder 19, 1841 Ry
has besn pevstrated as wes planned, wigh rotsting and with non- 3
retat . +X0 sores. ‘e sample /5¢ x 2-1/6" x 1/2% of plate
Ko. 620-2/1s Yeing matled under sapernte cover, rnd data per-

Saining 0 these penetratione are given ou the atteched aheet.

The wooth-Yore vespon vhish was modified for firing
Bullets without rotation gives a muximam veloeity of lens than
2500 fi/ses znd produced two gpomplets penetrations, but not »
gonplets perforation of the srsor sempla, The onrtridge has
slrendy desn completely filled with powdsr having the highest
potential availadle. ond She velooity cen he appreciably insrensed
saly by inereasing the powder wolums,

Yelocitieon vare meamired for the firet rounds bWy nanns
of the optical ehrorograph, wvhleh usem a rofatinyg mirror to ra-
esord the bulled position ms a fumstion of time. The values are
beliaved to Do oorrest %o within 15 prodadle error. 7The later
valuos, mesrsuved by a Ballistic pendulum, nny be sozewhat leass
ageurate, eince the equipment Lus not yet been fully ahecked.

It vill be noted that the bdullate for the Reaiaghon
«251 nra heavier, hecause of the copper plating wileh wan necdwd
%0 toke the rifling.

We hope that this ssmple of armor will de of use to
Dy, deed and Lt. Natthews {n the atudy of the efVeot of Wllet
spin ujon the arsor during penetratisn. ‘e ars, of course, inker-
estad in the detaile wilah She etohingte rhow ratarding any matnble

AN INRTANHIAOD 1 QDN00NE N




I i ' .
. Y . [ 4

3 2
LR

z

195,

Ya

.
o e ed b - e
[ )
L 1
A H‘ » JCRR

o

YL S .
R T

P
2’ a X
-‘l.l

k)

v A

]

__‘;':j.'-‘_.; AN

PP WP A |
- S e

M
"o |

¥.A, 4J0.5/3672
AStms Laboratery

FRANKYORD ARZXNAL
Piiladelphia, Pa. OXimly

MeJor 0. L, Cox,
Watertowa srsenal.
Westwriown, Nans,

Dear Major Cox:

: The arsor semple which you aent Decembder 19, 134 Ry
hac besn penstrated as wes planned, vigh rotsting ané vith non- 3
rolnt nl, .30 cores. 'he sample /5Y x 2-1/8" x 1/2% of plate
No. 620-2/1s Leing mailed under sepernte cover, rnd data per-

Ssining %0 thewe penetrations are piven on the attached sheet.

The wooth-bYore wveapon vhish was modified for firing
Bullets wisthout rotation gives a maxioum velocity of lens than
2500 ft/se0 and produced two gowplats penetrations, but nod n
gomplets perforstion of the armer sempla. he anrtridge has
nlrendy dean completely filled with powder hawving the highest
potential evailadle, ond She valooity cen he mppreciadbly insrensed
sly By incressing the powder wolume,

Yelocitien ware menmired for the firet rounde Yy nerns
of the optical ehromograph, wvhish usen a rofating mirror to ra-
eord the dulled position as a fumation of time. %he values ars
believed o de ocorreet %0 within 15 probadle errer. fFhe later
values, wersured by a dallistic pendulum, nay be somewhat lear
securate, vince the eguipment hans not yet been fully aheoked.

It wvill bYe moted that the bullate for the Reainghon
«251 ars Leavier, hecause of the copper plating vileh wan needed
to toke the rifling.

ve hope that this sammle of armor will de of uee V0
Ly, deed and Lt. Natthewn {a the atudy of the efVeod of VMlleN
spin wen the armsor during penetratinsn. e are, of course, inter-
asted iu the detaile wiish the atehinge rhow ratarding sny motodle
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MajJor Cox - Tedruery 28.15u:2

differendes {a the metal flovw bedveen penatrutions by spimniang
and mon~spinaing Wellets. Suggeetions of any similar esoparuiive
work on the meshenics of armoy penetrntion will be very weleome;
hevever 14 is doudbtful that ve will have moh tine for 4% in the
{mnedinto mtun

Sincerdly yours,

(sdmed) L, 5. FLETOHIR,
L‘o col.. OM- M‘o
Asnieteny

s ¥n

Incl: wie
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WRIGHY

NETHOD OF b FASURIMINT

ROGND VRAPON
1/ A& 3 Gal..297
i - Remingtea
2/28/2 3 B el 287
Renington
y/28fu2 ‘3moe th bore
1/29/42 . Gmooth bore
1/w/42 & Cal..257
Hemington
1/30/12 3 Cal..257
Renington
1/ 30/k2.C Cal..257
Remington
1/31/82 & Smooth Bore
2/25/42 4  90.7 gr.  Cal..287
Remington
a/esfve 3  93.M gr. Oml.. 27
Reaington
2/26/82 A  82.85 gv. Mmeeth Yore
2/a6/h2 3  82.8 gr. %meoth Vore
2/26/42 ¢ 2.7 &r. o0tk dors
2f26/h2 1 SW.7 gr. Cal..257

Remington

Optosl Chromegraph
Opteal Chrossgreph

Op$ienl Cnronogrsph

Opsionl Chronograph

Opsical Chromograph

Optionl Ohronogreph

Optienl Chrenogrsph

Optionl Chronogrsph
dnllistic Fentalum

Ballintic ¥Yandulum

Halliatic Fendilum
Jalllietio Pendulum
mlliatic Fendalum

Ballietio Fandulum

. —

Taint reccri

¥iszed

Minned
2475 ftiees

2113 L’ vec




